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A.. FOCUS 

(57) Abstract: A zoom lens having a hand movement compensating function, capable of preventing chromatic aberration from 
being deteriorated at the time of hand movement, and allowing a size, a weight, and a power consumption to be reduced, comprising 
four groups of lenses having positive, negative, positive, and positive refractive powers disposed starting at an object side toward 
an image face side in that order, wherein power variation is performed by the second lens group having a concave meniscus lens, a 
concave lens, a double convex lens, and a concave lens disposed starting at the object side toward the image face side in that order 
and having at least one aspheric surface, focus adjustment is performed by the fourth lens group, and the third lens group having a 
doublet with a connection surface facing the convex surface thereof toward the object side is movable in a direction vertical to an 
optical axis to compensate the variation of image at the time of hand movement. 
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IB (^3) f (mm). F/No. (o C ) ^n-^n±IB (Si) 



10 











f 


4. 6 5 8 


2 3. 5 3 9 


5 5. 3 0 0 


F/NO 


2. 8 4 0 


2. 8 2 6 


2.832 


2 CO 


6 4. 7 18 


13. 4 7 4 


5.726 


d 5 
d 1 0 
d 1 4 
d 1 9 


0. 7 00 
2 6. 5 0 0 
7. 5 0 0 
2. 0 0 0 


2 0. 7 3 6 
7. 4 6 4 
4.155 
5. 3 4 5 


2 6. 5 0 0 
1.700 
7. 4 4 0 
2.060 



15 m3\z. ±m (SI) (;!)7^-i5^i-»^'viT^^K$n;^x-A^>x& 

^fo EI3 4'. r l-r 5-r^$nSl/>X^*^mi V>X^. r6~ 
r 1 2"^^$n^U>'X»^m2 1^>X^> r 1 4~r 1 8-t:^$tl^ 
P>X^5&«B3 1/>X#. r 1 9 - r 2 2 T^$n§ 1/>XS^J&«^4 
>XmX^^o ^tc. 0 3't', r2 3> r 2 4'T?^$n§^#SI5iSi«. 

m4--m6\z. :^mMm\z^vf^X'-j^u>X(DiKniQ> ^^-^e. 
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5 0 7 ic>M3t^iccfefrts 0.31" (D^mnmiEm(Di\sL^^m^^-ro 

mm^tsmizM^^^^^iyX^^^ mT<Dmmm2'^4\z-^\^^x%m 
10 m7\z^'ti\sL^^mmf)^&m^f)>f3:^^\z. ^mmm(0X'-Au>x 

^370 ^ ' 14 

r 3 8 0 = 0 • 4 8 
15 |f2/^RIH|=2.912 

I fa/fi 1=0- 197 



fll-12 /^fl 


4 


. 8 4 




^132 ^ ^ 1 3~ ~ 


2 


.385 




d s a g 2 1 1 /d 


s 


Si S 2 19 = —0. 


18 6 


d s a g 3 1 1 y' d 


s 


a g 3 1 9 = — 0 . 


17 6 


d s a g 3 2 1 Xd 


s 


ag329 =—0. 


2 18 


d s a g 4 1 1 /d 


s 


a g4i9 =- 0. 


18 1 


n 

2 (S g I -CL , 

i = l 




/R I H= 4 1 . 


3 


(mmm 2 ) 









TIB (^4) \z. :$immmz^n^x—j^u>x<DMi^m^mM^^ 
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To 



15 





® 


r 


d 


n 


V 


Sg 


CL 


1 


1 
2 
3 
4 
5 


5 4. 7 2 5 
2 9. 6 7 9 
- 3 0 7. 1 2 5 

2 8. 2 12 
9 2. 6 0 7 


1. 30 
6. 00 
0. 1 5 
3. 8 0 


1 . 8 4 6 6 6 
1 . 4 8 7 4 9 

1 . 7 7 2 5 0 


2 3. 9 
7 0.4 

4 9. 6 






2 


6 
7 
8 
9 
1 0 
1 1 
1 2 


9 2. 0 6 7 
6. 3 14 

- 1 7. 6 4 2 
-7 0. 0 0 0 

3 0. 3 5 0 

- 1 3. 0 3 6 

4 0. 0 0 0 


0.7 0 
3. 5 5 
0. 7 0 
0.2 0 
2. 5 0 
1.00 


1 . 8 0 6 10 

1 . 6 9 6 8 0 

1 . 8 4 6 6 6 
1 . 6 6 5 4 7 


3 3. 3 
5 5. 6 

2 3. 9 
5 5.2 




• 




1 3 




1.65 










. 3 


1 4 
1 5 
1 6 
1 7 
1 8 


9. 5 0 4 
- 1 7. 9 13 
2 6. 3 9 1 
- 7 0 0. 0 0 0 
8.314 


2.5 0 
2. 3 5 
1 . 3 0 
0.7 0 
aim 


1 . 6 0 6 0 2 

1 . 4 8 7 4 9 
. 1 . 8 4 6 6 6 


5 7.5 

7 0.4 
2 3. 9 


3.09 

2.45 
3.49 


3.70 

3.40 
3.20 


4 


1 9 

2 0 
2 1 
2 2 


10. 8 6 7 
7 0 0. 0 0 0 

3 2. 3 7 0 
-3 4. 8 3 1 


1.70 
1.00 
1.80 


1 . 6 9 6 8 0 
1 . 8 4 6 6 6 
1 . 6 0 6 0 2 


5 5.6 
2 3. 9 
5 7.5 






5 


2 3 
2 4 


oo 
oo 


2.7 0 


1 . 5 16 3 3 


64. 1 







[^5] 





m 




1 4 


1 5 


2 2 


20 


K 
D 
E 
F 
G 


O.OOOdOE-l-00 
-1.34759E-04 
-1. 15418E-06 

1.95786E-08 
-1.44027E-09 


-3. 92S87E-01 
-2. 59655E-04 

2.00442E-06 
-6.71309E-07 

2. 57405E-09 


-2. 56247E+00 
-8. 58969E-05 

9. 52159E-08 
-5. 51053E-07 

0. OOOOOE+00 


-1.34562E+02 
-1.82759E-04 

1.30906E-05 
-2.63083E-07 

0. OOOOOE+00 



^fe, TIB (S6) \z. mj^-A^u>x^m^^m-DXMm^m<Dm'^ 

(D. X—^>^^^X'^^:f3:^m.mm (mm) ^^fo 

26 
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5 











f 


4. 6 8 7 


2 3. 8 3 5 


5 5. 7 7 6 


F/NO 


2. 8 4 3 


2.834 


2.838 


2 CO 


6 4. 3 0 4 


13. 2 8 6 


5. 6 6 8 


d 5 

d 1 0 
d 1 4 
d 1 9 


0. 7 0 0 
2 6. 5 0 0 
7. 5 0 0 
2.000 


2 0. 7 4 5 
7. 4 5 5 
4.126 
5. 3 7 4 


2 6. 5 0 0 
1 . 7 0 0 
7.469 
2.301 



10 0 8~!gi 0 \Zs:^mmm\z:isn^x—Au>x<D}X:^i^.mm^m.. 
03^*® *5 tj- ^ # jR^^t ^^-r o 

Auyx\t..-^mm&^mM^^oiz-\r^ui\^^miEmti^^vx\r^^o 
miiiZs mM^\z:^n^ 0 . 3o° (D^mnwiEm<D^^ii.tSi^^ 

15 f o 

mi i\z7^-t^^^mmi!)^^m^f)^-f3:^'^\z. :^m-mMox—M,u> 
]^-fiz. :^mmm<DX—Au>x^z'o\,>x<D^^^^(Dm^^To 

'^ 3 7 0 0 • 03 

20 r 3 8 0 = 0 • 2 7 

I f 2 /R I H I = 2. 9 0 8 

I f 2 /f 1 I =0. 19 7 

f 11-12 /'f 1 =4. 7 8 6 

f 132 / f 13 = - 2. 3 4 1 
25 dsaggii/dsagzig^— 0- 193 

dsaggii /dsaggis =-0. 218 
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dsagazi /dsag329 
dsag4ii ydsag4i9 



= - 0. 17 8 



= - 0. 17 7 



D 



S (S g , 
i=l 



•CL , ^) I H= 3 8. 0 



5 



10 '^M\znv'c^^-^ntz.^i\^yxm^^ 

^m'm-mS'^mmz.%m3^\zn\.xn'^^n'^'mzvyxmt.. 

>xt. Mo^mmti^m-r^uyxts iE<ommti^mt^vyxt.<D 

20 (o%m±-x<D^wiiBLnmW'(Di^wi\z¥^^':>x^m-r ^^^^^^M-h^^- 
^<o^m\z^^^'^\z%n±.^^Wiir^mAvyxmt.\z.ii^m^'^n 



^fc^ ^2vyxnh^^^\-^^^vyxm-&^^^n.^^v>xmn.. 
if.m:mo:>mm(ox-h.vyx\z^^^x^. ±ia^#^ (3) ~ (i o) 
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^fc. 5^iijg0?^ii®x— Ai/>xic*5ViTfe. m2u>xm(D^^ 
Tia (^7) \z. :^mMm\z:i5i-f^x—Au>X(DMzi^mwiimm^^ 

to 

10 7 ] 



15 



20 



m 


IS 


r 


d 


n 


V 


Sg 


CL 


1 


1 
2 
3 
4 
5 


5 7. 8 2 5 
3 0. 2 7 1 
- 2 1 5. 2 5 1 
2 6. 9 19 
7 7. 7 3 0 


1.30 
5.4 5 
0. 1 5 
3. 8 0 


1 . 8 4 6 6 6 
1 . 4 8 7 4 9 

1 . 7 7 2 5 0 


2 3. 9 
7 0.4 

4 9.. 6 






2 


6 
7 
8 
9 
1 0 
1 1 
1 2 


8 2. 3 0 7 
6.223 
-2 8. 3 9 2 

6 4. 5 4 1 

2 2. 5 8 4 
-16. 0 4 3 

4 0. Ill 


0.7 0 
3.5 5 
0.7 0 
0.2 4 
2.0 9 
1.00 


1 . 8 0 6 10 

1 . 6 9 6 8 0 

1 . 8 4 6 6 6 
1 . 6 6 5 4 7 


3 3. 3 

5 5. 6 

2 3. 9 
5 5.2 








1 3 




1.60 










3 


1 4 
1 5 
1 6 
1 7 
1 8 
1 9 


8.141 
-7 2. 2 9 5 
3 0. 18 7 

6.982 
13. 4 6 7 
8 0. 2 6 3 


1.72 
2.3 2 
0. 7 0 
0.6 0 
1.58 


1 . 6 0 6 0 2 
1 . 7 17 3 6 
1 . 5 18 2 3 


5 7.5 
2 9.5 
5 9.0 


3.09 
3.08 
2.53 


3.90 
3.60 
3.50 


4 


2 0 
2 1 
2 2 
2 3 
2 4 
.2 5 


9. 0 8 7 
2 3 2 4. 5 8 8 
-3 0 8. 4 4 1 

8. 2 5 4 
10. 3 3 0 
- 1 2 2. 8 6 2 


1.70 
0.2 0 
0.7 0 
0.4 5 
1.82 
bT^ ■ 


1. 83400 
^ . 8 4 6 6 6 
1 . 6 0 6 0 2 


3 7.3 
2 3.9 
57. 5 






5 


2 6 
2 7 


oo 
oo 


3. 3 0 


1 . 5 16 3 3 


64. 1 
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^fe. TIB (^8) \z. 2^^MMJ;:*3tt^X'-AP'>Xo#^^®^^ 
[^8] 





1 2 


1 4 


2 5 


K 


-2.40539E+01 


-3.39446E-02 


2.d4679E-0l 


D 


-9.44918E-05 


-1.83964E-04 


-1.44338E-04 


E 


-1.74618E-06 


7.45147E-07 


1.40336E-06 


F 


-2.30285E-08 


-1 . 53778E-07 


-l,25465E-07 


G 


-5.50990E-10 


3.37757E-09 


3.72879E-09 



*fc> TIB (^9) mj^fj^uyx^m-^^m^xm^^mo^^-^ 

0). X—B.y^^'oX'aS^fSi^i^mm (mm) ^^fo 
10 C^9] 



15 







mm 




f 


4.690 


2 4. 13 5 


5 5. 7 3 1 


F/NO 


2.840 


2.863 


2.829 


2co 


6 4. 3 4 6 


13. 242 


5. 7 2 2 


d 5 
d 1 0 
d 1 4 
d 1 9 


0. 7 0 0 
2 7. 5 0 0 
7.500 
2.000 


2 0. 7 3 3 
7. 4 6 7 
3. 8 4 6 
5. 6 5 4 


2 6. 5 0 0 
1 . 7 0 0 
7.441 
2.059 



mi2\z. ±m (^7) (Dy'-^\zM'^\^^Tm^-^nitx-j^u>x 

20 ^^ToEI124^> r l~r 5-??^^n^l/>Xi^/0tmil^>XP. r 
6~r 1 2X^-^n^U>Xmf)^m2U>Xm. r l 4-r l 9T^$ 

n^u>xmms u>xm> r 2 o~ r 2 sx^-^n^uyxmf)^^ 

4U>Xmx:^^o ^Tc. mi 2^. r2 6, i 2 7 Xm-^H^^t^^ 
25 "Cfe?>o 

28 
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mi 3~0i 5iz^-r^B^^m^^Bm'^-^^:t3i^^\z. *msM©x 

^1 6\,z^Tm.miimm'^^^m^f)^f3:^'^\z. :^mmm(ox-Au> 
skTiz. :$imMm<ox-Au>x\z'o\f^x<D^0kw^<Dm^^'ro 

10 I f 2 I H I = 2 . 9 11 
1 fg/fi 1=0. 197 
f 11-12 /" f 1 =4. 7 2 5 

^13 2 ^ ^13 1* 949 

<isag2ii/'dsag2i9=— 0. 159 

15 dsagaii./dsagaig =—0. 210 

dsag4ii /'dsag4i9 =—0. 185 
n 

S (S g I -C L , 2) /R I H = 4 2 . 2 
i=l 

20 [^3<Z5^JgO?^^] 

2^mg®?l^^t::^tt§ X— A 1/ > X « . e> ^Mtl iciR] :^)^ o T 

Wb, ^m\zMi.xm^-^nrcmiu>xut. 

25 #f#:#Jj&^^i^®tItc[pi3i>ioTMic:SHg$n;fe,ia^:nx;^j7.W>Xi. 

mt}^mv. ^m±'^^wj'r^ctiz^-DxMmiiFm^n^m2 u>x 

24 
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2^IISSOJ^^©X-Al^>XJc:feViT«b, ±IB^#^ (3) - (1 0) 

•^^\zmm\zwimir^. 

20 (mSM4) 

TIB (^10) \z. :$immm\z:i5n^x-Au>x<DMi^mm.mm^ 



25 



25 
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[^10] 



5 



10 





m 


r 


d 


n 


V 


Sg 


CL 


1 


1 

3 
4 
5 


6 4. 8 5 5 

- 1 4 9. 17 1 
2 2. 6 8 1 
5 7. 3 5 8 


1.30 

0. 1 5 
3. 9 5 


1 . 8 4 6 6 6 
1 6 0 3 11 

1 . 7 7 2 5 0 


2 3.9 
6 0. 7 

4 9. 6 






2 


6 
7 
8 
9 
1 0 
1 1 
1 2 


5 7. 3 5 8 

£5 A O 7 
O . \J £. I 

-11. 4 3 1 
2 4. 9 9 3 

^ c coo 

15. 5 2 o 
- 1 5. 5 2 8 
9 7. Oil 


0.7 0 

1.00 

0. 5 5 

• o o rv 
d. . <c U 

0. 7 0 


1 . 8 3 4 0 0 
1 . 6 6 5 4 7 

1 • ft O 1 ft 
1 • O V 9 1 O 

1 . 6 9 6 8 0 


3 7. 2 
5 5. 2 

5 5. 6 








1 3 




2. 1 0 










3 


14 
1 5 
1 6 
1 7 
1 8 


10. 7 0 1 
- 1 5. 8 5 6 
8.530 
-7 0 0. 0 0 0 
7.086 


2. 7 0 

3. 4 0 
2.3 0 
0.7 0 


1 . 5 14 5 0 

1 . 4 8 7 4 9 
1 . 8 4 6 6 6 


6 3. 1 

7 0.4 
2 3. 9 


.2. 39. 

2. 45 
3.49 


3.90 

3.60 
3.50 


4 


1 9 

2 0 


9.433 
-5 1. 18 8 


2.5 0 


1 . 6 0 6 0 2 


5 7. 4 






5 


2 1 
2 2 


oo 
oo 


2.7 0 


1 . 5 16 3 3 


64. 1 







15 



20 



TIB (^1 1) 
C^l 1] 



D 
E 
F 
G 



8 



2.90787E-01 
7.42659E-05 
•9.45583E-06 
4. 14403E-07 
■1.09933E-08 



TT 



•1.39931E+00 
•1.76234E-04 
5. 34872E-07 
■5. 48708E-07 
8.94570E-09 



1 5 



-9.66288E-01 
-1.07190E-04 
-1.16524E-06 
-4. 24862E-07 
4. 56042E-09 



1 9 



•5,30841E-01 
2. 18369E-05 
4. 25755E-06 
-U82715E-07 
1.22783E-09 



2 0 



-4.53023E+01 
5. 43407E-05 
4.79802E-06 
-2.64861E-07 
1.26562E-09 



TIB (^12) \z.. mMit)^u>x^m^^m'oxmmi^m<D: 

%(D. X—^>!f^'o'X'^^f^^%f^^ (mm) ^^f. 



25 
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[^12] 



5 







mm 




f 


4.674 


2 2. 9 3 2 


5 6. 9 3 4 


F/NO 


2.816 


2.711 


2.818 


20) 


6 5. 0 3 0 


13. 8 9 0 


5. 5 3 4 


d 5 
d 1 0 
d 1 4 

d 1 9 


1 . 0 0 0 
2 1. 5 0 0 
7.200 
1 . 0 0 0 


16. 5 4 7 
5. 9 5 3 

3. 3 14 

4. 8 6 9 


2 1. 0 6 0 
1 . 4 4 0 
7. 2 9 8 
0.902 



10 gll7(C. ±IB (^10) ©5^— i$'JC^"::?ViT®^^tlfeX— A 
X^^^^o ^17 41, r 1 r 5 ^^^tl^ 1/>X#7&^^ 1 W>Xf^. 

r 6~r 1 2'r^^^n^u>xm-^^m2u>xm. r l l BT^^ 
:^n^u>xmi!)^msu>xm. r 1 g-r 2 oT^$nsi/>x^:«>^ 

f^4U>Xl^X-h^o ^fc. ^174^. r2 1. r 2 ZX-^-^tl^^t^ 
15 yt^ti-'/^T.y ^ JV^ ilC CD (Dy h\Z^mU^ 

0i8~02oic> 2^^jgMtc*5^t^x-A^>x©jA^^. nm^ 
Ell 8-^2 o\z^rm.^^mmi)^^m^ti-'f3i^^\z. :^mmm(DX 

EI 2 1 tc, mmmz^n^ o . 31° (D^mn^iEmoum^n^^^ 
&.-f\z. :^mmm<DX-2^u>xiz'D^>x(D^^w^<Dm^^'to 

27 
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1 f 


2 yR I H 1 = 2 . 2 6 1 










1 f 


2 / f 1 1=0. 18 6 










f 11 


-12 /f 1 =3. 5 9 7 










f 13 


2 /f i3 = -l. 60 5 










d s 


ag2ii s ag2i9 


- 0 . 


1 ; 


3 


1 


d s 


a g 311 /cl s a g 319 = 


- 0 . 


1 


9 


6 


d s 


ag32i /dsag329 = 


- 0 . 


2 


1 


9 


d s 


ag4ii /'dsag4i9 = 


- 0 . 


4 


1 


8 


d s 


a g421 S a g 4 2 9 = 


- 0. 


1 


5 


2 



10 n 

Z (S g , -CL ,2) /R I H=4 2. 4 
i=l 

15 ^t"@a»0s^t"o 

1/>X2 2 1 t> X-Al^>X2 2 1 a5^ffi{ifjicji(c@a®$tifep-n 

2 2 2Jtt;^ji^^^2 2 3 i^WbTl^i^o ^ife. 
2 2 3 left. {i-^^aSmi^ 2 2 4^^UTt?a.>-:7r'f >t5^2 2 5 3j>tJ| 
20 ^^tlTVi^o JlilTf, X-AW>X2 2 1 tUT«, ^iitlliiE^tl 

fd-#tf5^:r;^;^^5&^^^^nTVi5« *fe> X-Al/>X2 2 1 ®||3 

k^X^tct^. ^^^3 v>Xl^^^lftJ-MbTSit::&iR]ic#!&^i^^ 

25 r:i}^o^mW}mm (r^^^^a-x— 2 2 6 ^:/m^t. #«n^^i±it--g) 

28 
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MM 2 ~ 4 b X- A 1/ > X S ffi T J: o 

5 (om^'^^'to 

0 2 3tC:feViT. 2 3 1 «^linMlEatl*«H^feJbta^iiM 1 <DX 
-A1/>X (gl3#M) ^^bTVi-5o ^fe, 2 3 2 t^etim^Mti. 2 



29 
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m ^ (D m m 

1 u>xuts 

10 mi¥mi!)-^i^mmm\z\^f}^'Dxm\zmm-^n-^^ jEcommtj^^-r^u 
>xt. sEommts^^-r^uyxt. ^(Dmrntj^^-t^vyxhii^ 
±i^iivxiE(Dmmti^m\^. m:^nikn^mmz%m:fs^\z 

mw-mis^^^Mm\z\piti^-Dxm\zum.-^ntc. sEom^fj^^-t^ v 
15 yxt.. Mommts^m-r^uyxt. mommio^mt^uyxii'fy^ 
^fSiK). ±i^hvxjE<Dmmt!^mv. mmm2u>xm(D^m±x<D 

iz^-o^oizytm±^^mT^m4:U>xm^^m^r:iX-i.u>xx 

20 mmf^2 ]y>xmu. mi^mt^^mMmizmi)^'Dxmizmm-^nrc. 
iHi^nx:;?jxi/>Xi. mu>xt. miniu>Xhs muyxtify^^fsi 

mmms u>xm\t. m'^mi!}^m^m\zam^\^nrcim'^u>x^^ 
^> ^mnm(Dm(Dmm^miE-r^nii?)izytmzMi^xmm.-f3.:^\^\z^ 



30 
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x<DU>xijm'^-^nx^y). mib^4 ]/>xs®#i#:#i35^e>S2#s 

(DU>X(Dm^l 0mm(Dm^\Z^\f^m-St3 7 0 nm(D^©jgjg^& 
r 3 7 0 - ?SS3 8 0 nm(Dyt<Dmm^^ r 330 tVTct^. Tta^#^ 
(1). (2) <£iilJ£TSIt^J51 le:IBm©X-AP'>Xo 
10 0. 02<T37o<0. 2 •••(!) 

0. 2<r 3 8 0 <0. 5 5- • • (2) 

4. mn^RiH. mmmiu>xm<DmAmm^ f 1 > mmm2 
u>xm<Dmj^mm^f 2 tvtct^. Tf3^#^ o). (4) 
-r^m^m i \z$^m(DX—Au>Xo 

15 2. 0<|f2/'RIH|<3. 0 •••(3) 

0. 16<|f2/fil<0. 22 .-.(4) 

mi^^^mim^<Du>xiim2mu(Du>x<D^^mj^mmt: f n-i 
2 TiB^#^ (5) ^m^t.^m^mi \zmm<DX-Au 

20 >Xo 

3. 2< f ii_i2 / f 1 <5. 0 • • • (5) 

6. mmf^i u>xm(Dmi^mf)>^msm^<Du>x<Dm^mm^ 
f 13. Mta^ 1 u>xm<Dmi^mib-^&msmB(Du>x<Dmmmiz\^\^^ 
rcm<Dmj^mm^ f tvtct^s rta^ft^^ (6) s^^-r§»^ 

25 3^1 JcHamoX— Al/>Xo 

-2. 5< f 132 / f i3<- 1 . 5 •••(6) 

31 



wo 03/071332 



PCT/JP03/01960 



7. MfB^2 uyxm<Dm^mi!}^^ 

5 -0.23<dsag2ii/'dsag2i9<-0. 10 •••(7) 
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